esp@cenet - Document Bibliography and Abstract 



Page 1 of 1 



DISSOLVING DISPLAY CONTROL DEVICE 



Patent Number: 



JP9258708 



Publication date: 



1997-10-03 



Inventor(s): 



UEHARA YUTAKA; ASAO MOTOAKI; IKATA OSAMU; NONOMURA TAKAYA; 
MATSUMOTO KIYOSHI; MIYAKE HIROYUKI 

SANYO ELECTRIC CO LTD 



Applicant(s): 

Requested 
Patent: 



m. JP9258708 



Application 
Number: 



JP1 9960070636 19960326 



Priority Number 

(s): 

IPC 

Classification: 



G09G5/00; G09G5/06; G09G5/36; H04N5/262 



EC Classification 



Equivalents: 



Abstract 



PROBLEM TO BE SOLVED: To reduce processing load by generating an intermediate image plane image 
corresponding to a display ratio corresponding to a control pattern, on the basis of the picture element data 
of a first image plane image, the picture element data of a second image plane image, and the control 



SOLUTION: A pattern graphic image generating part 5 takes in pattern graphic image information (picture 
element information) from a CG-ROM 3 on the basis of control data stored in an image plane data memory 
4, and feeds it to a look-up table 6. At the time of forming an intermediate image plane image to display it, a 
basic pattern for dissolving control is stored in an RAM 51 . As the basic pattern, a plurality of basic patterns 
with different display ratios between a first image plane image and a second image plane image are 
previously prepared. The first image plane image and second image plane image are read from the CG- 
ROM 3 by the pattern graphic image generating part 5, and either the first image plane image or the second 
image plane image is selected according to the basic pattern and outputted. 
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Japanese Publication number : 09-258708 A 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s h ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] While changing the content of a display from the 1st screen image to the 2nd 
screen image, a display rate of the 1st screen image and the 2nd screen image to what 
has many display rates of the 2nd screen image from what has many display rates of the 
1st screen image In a dissolve display control on which two or more medium screen 
images which change gradually are displayed It is the control pattern which consists of 
control data in which it is shown to each pixel location in a screen area of predetermined 
magnitude any of pixel data of the 1st screen image and the pixel data of the 2nd screen 
image are chosen. 1st means to generate two or more control patterns with which 
patterns differ according to two or more kinds of display rates, And a dissolve display 
control characterized by having 2nd means to generate a medium screen image 
according to a display rate corresponding to a control pattern, respectively, based on 
pixel data of the 1st screen image, pixel data of the 2nd screen image, and each control 
pattern. 

[Claim 2] It is the dissolve display control according to claim 1 generated by carrying 
out N time application of the control pattern corresponding to [ magnitude of each 
control pattern is the magnitude of 1/N (however, N integer) of magnitude of one screen, 
and ] a display rate of the medium screen image concerned in each medium screen 
image to all fields of one screen. 

[Claim 3] The 1st means is a dissolve display control given in either of claims 1 and 2 
equipped with a means read a storage means memorize the control pattern storing table 
referred to in case each medium screen image is generated, and two or more control 
patterns beforehand created for two or more kinds of every display rates, and the 
control pattern corresponding to the medium screen image which should be generated 
from a storage means, and store them in a control pattern storing table. 
[Claim 4] The 1st means is a dissolve display control given in either of claims 1 and 2 
equipped with a means to generate a control pattern storing table referred to in case 
each medium screen image is generated, and a control pattern corresponding to a 
medium screen image which should be generated, and to store in a control pattern 
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storing table. 

[Claim 5] Storing of a control pattern to a control pattern storing table is a dissolve 
display control given in either of claims 3 and 4 performed at a vertical-retrace*line 
period. 

[Claim 6] A change of each medium screen image is a dissolve display control given in 
claims 1, 2, 3, 4, and 5 performed at intervals of an integral multiple of a vertical 
display period. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the dissolve 
display control which realizes the dissolve function on which two or more medium 
screen images which change to what has many display rates of the 2nd screen image 
gradually are displayed from what has the display rates [ be many display rates of the 
1st screen image and the 2nd screen image ] of the 1st screen image, while changing the 
content of a display from the 1st screen image to the 2nd screen image. 
[0002] 

[Description of the Prior Art] In case a dissolve function is realized in the former, each 
pixel data of the medium screen image which will be displayed by the time it shifts to 
the 2nd screen image from the 1st screen image is computed as follows. That is, the 
concentration C of the pixel of the arbitration which should compute the concentration 
of the pixel of the arbitration which should be computed if the appearance ratio of b, the 
1st screen image, and the 2nd screen image is made [ the concentration of the pixel of C 
and the 1st screen image concerned ] into m^n for the concentration of the pixel of a and 
the 2nd screen image concerned is computed based on the following formula 1. 
[0003] 

[Equation l] C=(nra+n-b)/(m+n) 
[0004] 

[Problem(s) to be Solved by the Invention] In the former, in order to generate the 
medium screen image which will be displayed by the time it shifts to the 2nd screen 
image from the 1st screen image, in case a dissolve function is realized, the above 
operations must be performed for every pixel and there is a problem that a processing 
load is large. 

[0005] This invention aims at offering the dissolve display control which can attain 

relief-ization of a processing load. 

[0006] 

[Means for Solving the Problem] In while a dissolve display control by this invention 
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changes the content of a display from the 1st screen image to the 2nd screen image A 
display rate of the 1st screen image and the 2nd screen image to what has many display 
rates of the 2nd screen image from what has many display rates of the 1st screen image 
In a dissolve display control on which two or more medium screen images which change 
gradually are displayed It is the control pattern which consists of control data in which 
it is shown to each pixel location in a screen area of predetermined magnitude any of 
pixel data of the 1st screen image and the pixel data of the 2nd screen image are chosen. 
1st means to generate two or more control patterns with which patterns differ according 
to two or more kinds of display rates, And it is characterized by having 2nd means to 
generate a medium screen image according to a display rate corresponding to a control 
pattern, respectively, based on pixel data of the 1st screen image, pixel data of the 2nd 
screen image, and each control pattern. 

[0007] As each control pattern, a thing of magnitude of 1-/N (N is an integer) of 
magnitude of one screen is used. As magnitude of each control pattern, N is generated, 
when two or more things, i.e., 1/2 or less thing of magnitude of one screen, are used, and 
each medium screen image carries out N time application of the control pattern 
corresponding to a display rate of the medium screen image concerned to all fields of one 
screen. 

[0008] The control pattern corresponding to a storage means and the medium screen 
images which should be generated, such as the ROM with outside which memorizes the 
control pattern storing table referred to as the 1st means, for example in case each 
medium screen image is generated, and two or more control patterns which were 
beforehand created for two or more kinds of every display rates, reads from a storage 
means, and a thing equipped with a means store in a control pattern storing table is 
used. Storing of a control pattern to a control pattern storing table is performed for 
example, at a vertical-retrace -line period. 

[0009] Moreover, a control pattern storing table referred to as the 1st means, for 
example in case each medium screen image is generated, and a control pattern 
corresponding to a medium screen image which should be generated are generated, and 
a thing equipped with control means, such as CPU stored in a control pattern storing 
table, is used. Storing of a control pattern to a control pattern storing table is performed 
for example, at a vertical-retrace-line period. 

[0010] Moreover, a change of each medium screen image is performed at intervals of an 

integral multiple of a vertical display period. 

[0011] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the gestalt of 
operation at the time of applying this invention to the display system of a pachinko 
machine is explained. 

[0012] As a pachinko machine, it has drops, such as a liquid crystal display, and there is 
a model as which the image according to hit information etc. is displayed on a drop. In 
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such a display system, a background image (pattern graphic image) and a character 
image (sprite image) are displayed. Hereafter, the gestalt of the operation which gave 
the dissolve function to the background image is explained. 

[0013] Drawing 1 shows the configuration of a portion (it is hereafter made a 
background-image display system) required to display a background image among the 
display systems of a pachinko machine. 

[0014] The background-image display system is equipped with CPU1, the timing signal 
generating section 2, CG-ROM3, the pattern graphic image generating section 5 that 
has the screen data memory 4, the look-up table 6, D/A converter 7, and the display 8. In 
the pattern graphic image generating section 5, RAM51 (control pattern storing table) 
used in case the dissolve function mentioned later is performed is formed. 
[0015] CPU1 outputs the control signal and control data for outputting a predetermined 
pattern graphic image. 

[0016] The timing signal generating section 2 outputs the timing signal which 
synchronized with the picture signal according to the display parameter obtained from 
CPUl. This timing signal is supplied to the pattern graphic image generating section 5, 
D/A converter 7, and a display 8. 

[0017] In CG-ROM3, as shown in drawing 2 , two or more pattern graphic image 
information P0-Pn is stored. Each pattern graphic image information P0-Pn is the 
information for generating the image of the magnitude of 1 for a predetermined number 
of the magnitude of the display screen to drawing 3 , as El-Em show. Therefore, the 
pattern graphic image for one screen is generated by two or more pattern graphic 
information. 

[0018] each pattern graphic image information P0-Pn - picture element information 
(color code) CO -Ci of a required number from - it becomes, in addition, drawing 2 - 
each — picture element information CO -Ci R in a parenthesis, G, and B signal are 
supported. 

[0019] As shown in drawing 3 , the address (read-out address) of CG-ROM103 with 
which the image information of the pattern graphic control data sent from CPUl, i.e., 
the pattern graphic which should be displayed on screen areas El-Em, respectively, is 
stored is stored in the screen data memory 4 of the pattern graphic image generating 
section 5. 

[0020] The pattern graphic image generating section 5 incorporates pattern graphic 
image information (picture element information) from CG-ROM3 based on the control 
data stored in the screen data memory 4. Each pattern graphic image information 
incorporated by the pattern graphic image generating section 5 is sent to a look-up table 
6 through a color bus. 

[0021] A look-up table 6 changes the sent information (picture-element information^ 
color code) into a corresponding video signal (RGB data). The RGB data obtained by the 
look-up table 6 is sent to a display 8 through D/A converter 7. An indicating equipment 
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8 displays a pattern graphic image as the RGB data sent from D/A converter 7 based on 
the timing signal from the timing signal generating section 2. 

[0022] In while this background-image display system changes the content of a display 
from the 1st pattern graphic screen image (henceforth the 1st image) to the 2nd pattern 
graphic screen image (henceforth the 2nd screen image) The display rate of the 1st 
screen image and the 2nd screen image is equipped with the dissolve display function 
on which two or more middle pattern graphic screen images (henceforth a medium 
screen image) which change from what has many display rates of the 1st screen image 
to what has many display rates of the 2nd screen image gradually are displayed. In case 
a medium screen image is generated and displayed, the basic pattern for dissolve 
control later mentioned to RAM51 is stored. And reading appearance of the 1st screen 
image and the 2nd screen image is carried out by the pattern graphic image generating 
section 5 from CG-ROM3, and either of the 1st screen image and the 2nd screen image 
is chosen and outputted for every pixel according to a basic pattern. 

[0023] Hereafter, in case a dissolve function is realized, the content of processing 
performed by the pattern graphic image generating section 5 is explained in full detail. 
[0024] Drawing 4 shows an example of the basic pattern for dissolve control. 
[0025] The basic pattern for dissolve control consists of 8 pixel x8 pixel data smaller 
than 1 screen size in this example, that is, 8 bits which a basic pattern becomes from 
D0-D7 data - eight tables of **0-**7 - owning in part - **** . 

[0026] Such a basic pattern is applied to each field which divided one screen in the 
magnitude of a basic pattern, respectively, as shown in drawing 5 . When magnitude of 
one screen is made into 512 pixel x512 pixel, every 64 basic patterns [ a total of 4096 ] 
will be applied to a longitudinal direction and a lengthwise direction to one screen. 
[0027] 8 bits of a basic pattern Each bits D0-D7 of data mean the control data to one 
color code being shown, choosing the color code of the 1st screen image, when control 
data is "0", and choosing the color code of the 2nd screen image, when control data is "1." 
[0028] Such a basic pattern is beforehand created for each [ are displayed after the 1st 
screen image is displayed before the 2nd screen image is displayed ] medium screen 
image of every. That is, two or more basic patterns with which the display rates of the 
1st screen image and the 2nd screen image differ are created beforehand. Specifically, 
two or more basic patterns with which the rates of the number of "IV to the number of 
"0" differ are beforehand created so that the rate of the number of "1" to the number of 
"0" may increase gradually. The basic pattern of the various kinds created beforehand is 
stored in external ROM which is not illustrated, and in case a dissolve function is 
realized, a basic pattern is transmitted to RAM51 in the pattern graphic image 
generating section 5. The transfer to RAM51 of the basic pattern of various kinds is 
performed at a vertical blanking period. 

[0029] In addition, in case a dissolve function is realized, CPUl generates the basic 
pattern of various kinds, and you may make it store in RAM51. Storing in RAM51 of the 
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basic pattern of various kinds is performed at a vertical blanking period. 

[0030] Moreover, the change of a basic pattern is performed for every period of the 

integral multiple of a vertical" scanning period. That is, the change of each medium 

screen image is performed for every two or more fields. 

[0031] Drawing 6 shows how to read a basic pattern. 

[0032] When magnitude of one screen is made into 512 pixel x512 pixel, the number of 
lines in 1 screen is LINE! - LINE512. It is 512. Moreover, since 64 basic patterns are 
located in a line with the longitudinal direction of one screen, it is LINE1. It receives 
and is table **0 of a basic pattern. Reading appearance of the data is carried out 
repeatedly 64 times. Similarly, it is LINE2. It receives and is table **1 of a basic pattern. 
Reading appearance of the data is carried out repeatedly 64 times. Similarly, it is 
LINE8. It receives and is table **7 of a basic pattern. Reading appearance of the data is 
carried out repeatedly 64 times. 

[0033] LINE8 It receives and is table **7 of the last of a basic pattern. Since reading 
appearance of the data was carried out, it is LINE9. It receives and is table **0 of the 
beginning of a basic pattern. Reading appearance of the data is carried out repeatedly 
64 times. Such actuation is performed repeatedly. Therefore, LINES 12 of the last It 
receives and is table **7 of a basic pattern. Reading appearance of the data will be 
carried out repeatedly 64 times. 

[0034] In case a dissolve function is realized with reference to drawing 7 , the processing 
performed by the pattern graphic image generating section 5 is explained. 
[0035] One clock of CLK is equivalent to one color code. Ai (i= 0, 1 and 2, ■--) shows the 
color code to the 1st screen image by which reading appearance was carried out from 
CG-ROM3. Bi (i= 0, 1 and 2, -•) shows the color code to the 2nd screen image by which 
reading appearance was carried out from CG-ROM3. A dissolve control signal is a signal 
generated based on the basic pattern data by which reading appearance was carried out 
for every pixel of one screen, and if the basic pattern data by which was set to H level 
and reading appearance was carried out when the basic pattern data by which reading 
appearance was carried out was "1" is "0", it will serve as L level. 

[0036] To the pixel location i of H level, the color code [ as opposed to the 2nd screen 
image in a dissolve control signal ] Bi is chosen, and the color code [ as opposed to the 
1st screen image in a dissolve control signal ] Ai is chosen to the pixel location i of L 
level **. Therefore, in the pixel location i of "1", the color code [ as opposed to the 2nd 
screen image in basic pattern data ] Bi is displayed, and the color code [ as opposed to 
the 1st screen image in basic pattern data ] Ai is displayed in the pixel location i of "0." 
[0037] In addition, a dissolve control signal changes the color code Ai to the 1st screen 
image into the color code showing a transparent plane color to the pixel location i of H 
level, and you may make it change into the color code to which a dissolve control signal 
expresses a transparent plane color for the color code Bi to the 2nd screen image to the 
pixel location i of L level. 
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[0038] According to the gestalt of the above-mentioned implementation, while changing 
the content of a display from the 1st screen image to the 2nd screen image, two or more 
medium screen images which change to what has many display rates of the 2nd screen 
image gradually are displayed from what has the display rates [ be many display rates 
of the 1st screen image and the 2nd screen image ] of the 1st screen image. That is, a 
dissolve function is realized. And since it is not necessary to perform concentration 
count for every pixel in order to generate the medium screen image which will be 
displayed like before by the time it shifts to the 2nd screen image from the 1st screen 
image, a processing load becomes light. 
[0039] 

[Effect of the Invention] According to this invention, the dissolve display control which 
can attain relief-ization of a processing load is realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the configuration of a background-image 
display system. 

[Drawing 2] It is the mimetic diagram showing the pattern graphic image information 
stored in CG-ROM. 

[Drawing 3] It is the mimetic diagram showing each pattern graphic control data stored 
in screen data memory, and the screen area corresponding to those control data. 
[Drawing 4] It is the mimetic diagram showing an example of a basic pattern. 
[Drawing 51 When a basic pattern is smaller than the magnitude of one screen, it is the 
mimetic diagram showing that multiple-times application of the same basic pattern is 
carried out to one screen. 

[Drawing 61 It is the mimetic diagram showing how to read a basic pattern. 

[Drawing 71 In case a dissolve function is realized, it is a timing diagram for explaining 

the processing performed by the pattern graphic image generating section 5. 

[Description of Notations] 

1CPU 

2 Timing Signal Generating Section 

3 CG-ROM 

4 Screen Data Memory 

5 Pattern Graphic Image Generating Section 

6 Look-up Table 

7 D/A Converter 

8 Display 
51 RAM 
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